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IN THE UNITED STATES DISTRICT COURT
FOR THE CENTRAL DISTRICT OF CALIFORNIA

STATE OF CALIFORNIA, on behalf of the
CALIFORNIA DEPARTMENT OF TOXIC
SUBSTANCES CONTROL,

Plaintiff,
vs.
UNITED STATES OF AMERICA,

DEPARTMENT OF THE ARMY, and
DOES 1 - 100, inclusive.

Defendants.

CITY OF SAN BERNARDINO MUNICIPAL
WATER DEPARTMENT,

Plaintiff,
Vs.
UNITED STATES OF AMERICA,
DEPARTMENT OF THE ARMY, and
DOES 1 - 100, inclusive.

Defendants.
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12 -

13 -

14 -

15 -

16 -
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April 1976 Water Department Plant Production Data, Dep. Ex. 543
Nov. 17-21, 1977 Water Department Purchase Requisitions, Dep. Ex. 576

Koppers Company’s Technical Data Sheet for Bitumastic Super Tank Solution, Dep.
Ex. 505

Tnemec Company’s Technical Data Sheet for Hi-Build Tank Coating, Dep. Ex. 506

Engard Coatings Corp. Technical Data Sheet for ENGARD 463 Coal Tar Epoxy
Coating, Dep. Ex. 577, Doc. Prod. # CITY 10-1238-1243

Koppers Company’s Technical Data Sheet for Bitumastic Jet-Set Primer, Dep. Ex.
566

Koppers Company’s Technical Data Sheet for Bitumastic No. 300-M, Dep. Ex. 564
September 4, 1980 Field Form For Water Works Review

May 6, 1981 Report, “Purgeable Organics in Four Groundwater Basins” by Stephen
Nelson, A.M. ASCE, Safi Kalifa, and Frank Baumann, Dep. Ex. 507 )

September 23, 1981 Field Form For Water Works Review Dep. Ex. 510

December 21., 1981 Letter from K. B. Stinson, of East Bay Municipal Utility District

re: list of acceptable reservoir coatings

February 25, 1982 Memo from J. L. Stone, subj.: “Koppers-Bitumastic Super Tank
Solution” - Coal Tar Coating, Dep. Ex. 512

February 25, 1982 Memo from W. C. Gedney, subj.: Use of Koppers Bitumastic
Super Tank solution Coal Tar Coating, Dep. Ex. 511 '

March 1, 1982 Memo from Chet Anderson to Sam Kalichman, subj.: Koppers Water
Tank Coating - Organics :

April 19, 1982 Memo from Endel Sepp, Sanitary Engineering Branch to Regional &
District Engineers, subj.: TCE in Water Tanks

August 6, 1982 Memo from Jon M. Gaston, Chief of Sanitary Engineering Branch.

to H. F. Collins, Ph. D. Deputy Director of Environmental Health Division, subj.:
Activity Report

August 17, 1982 Memo from Sanitary Engineering Branch Berkeley to All Large
Community Water Systems, subj.: Tank Coatings, Dep. Ex. 513
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August 19, 1982 Memo from Chet Anderson to SEB Staff, subj.: Info on Tank
Coatings, Dep. Ex. 514 .

October 4, 1982 Memo from Chet Anderson to SEB Staff, subj.: Tank Coatings -
Corrections to 8-19-82 Memo, Dep. Ex. 515

October 5, 1982 Memo from W. C. Gedney to C. E. Anderson, subj.: City of San
Bernardino Tank Coating Problems, Dep. Ex. 516

October 18, 1982 Water Dept. Memo from Joseph F. Stejskal to Herbert B. Wessel,
subj.: Paint Required for Sycamore #1 Steel Reservoir, Dep. Ex. 545

November 9, 1982 Water Dept. Memo from Joseph F. Stejskal to Herbert B. Wessel,
Dep. Ex. 546

November 1982 Article by William B. Harper titled, “Inspecting, paining, and
maintaining steel water tanks,” Dep. Ex. 559

December 6, 1982 Water Dept. Memo from Joseph F. Stejskal to Herbert B.
Wessel, subj.: Mountain Reservoir, Dep. Ex. 547

January 12, 1983 Memo from Joe Como to John M. Gaston, subj.: Coal Tar Interior
Coatings in Potable Water Tanks

April 21, 1983 Memo from W. C. Gedney to C. E. Anderson, subj.: Tank Coating
Problems - San Gabriel Valley Water Co., Dep. Ex. 520

May 16, 1983 Memo from K. W. Campbell to All Large Community Water Systems

‘in Imperial, Riverside, and San Diego Counties, subj.: Tank Coatings, Dep. Ex. 705

May 19, 1983 Memo from Franklin T. Hamamura to All Large Community Water
Systems, subj.: Coatings For Storage Reservoirs, Dep. Ex. 521

June 8, 1983 Dept. of Health Sanitation and Radiation Laboratory Results of Drinking
Water Samples for Chemical Analysis from Mountain Tank, Dep. Ex. 519

June 30, 1983 City Classification of Pipe, Dep. Ex. 500

October 6, 1983 Field Form For Water Works Review, Joe Bocanegra and Larry
Cox, Engineering Supervisor, persons contacted, Dep. Ex. 522 -

November 9, 1983 Interim Report on Warranty Inspeétions-lnterior Coatings of Four
Steel reservoirs by Harper & Associates Inspection Services, Dep. Ex. 590

Report by Joseph P. Como, P. E., CA Dept. of Heélth Services, titled, “California
Survey of Solvents Leaching From Cold-Applied Coal Tar Paints Used As Internal
Coatings In Potable Water Storage Tanks”

Job Description Chart, Lowe Dep. Ex. 579
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Ex. 35 - April 25, 1984 Memo from Clarence Young to CLiff Bowen, subj.i Tank Coating
Policy, Dep. Ex. 526

Ex. 36 - May 4, 1984 Memo from W. C. Gedney to Clarence Young, subj.: Tank Coating
Policy

Ex. 37 - May 4, 1984 Memo from F. T. Hamamura to Clarence Young, subj.: Tank Coating
Policy

Ex. 38 - June 4, 1984 Memo from Clarence Young to Cliff Bowen, Bill Gedney, & Frank
Hamamura, subj.: Tank Coating Policy

Ex. 39 - June 13, 1984 Memo from F. T. Hamamura to Clarence Young, subj.: Tank Coating
Policy

Ex. 40 - September 20, 1984 from W. C. Gedney to Clarence Young, subj.: Tank Coating
Policy

Ex. 41 - October 9, 1984 Letter from Kirkham W. Campbell to Robert Friedgen

Ex. 42 - November 7, 1984 Memo from Bill Gedney to Clarence Young, subj.: Implementation
of Coating Policy, Dep. Ex. 527

Ex. 43 - November 14, 1984 Memo from E. Sepp to SEB District Engineers, subj.: Water

Tank Coatings

Ex. 44 - November 21, 1984 Memo from Jeff Stone to C. E. Anderson, subj.: Riverside
Highland Water Company - New Tank Coating, Dep. Ex. 706

Ex. 45 - December 31, 1984 Special Bulletin from William B. Harper to Joe Stejskal re:
Contamination of Potable Water from Volatile Organic Compounds Leached from
Tank Coatings, Dep. Ex. 563, Doc. Prod. # CITY 02108-02114

Ex. 46 - Special Bulletin from William B. Harper, subj.: Contamination of Potable Water From
Volatile Organic Compounds Leached From Tank Coatings, Dep. Ex. 708

Ex. 47 - January 4, 1985 Memo from Peter A. Rogers to All Large Public Water Systems re:
Tank Coatings, Doc Prod. # CITY 02097-02098

Ex. 48 - April 12, 1985 Letter from Robert W. Thompson to Chet Anderson, subj.: New 1.67
MG Steel Reservoir Tank Coating

Ex. 49 - April 22, 1985 North San Bernardino - Muscoy Site Evaluation, Hazard Ranking
Package, State Toxics Box Fund List, Dep. Ex. 709, Doc. Prod. # CITY 01314-
01374

Ex. 50 - . May 9, 1985 Final Report - PCE / TCE Removal from John Carollo Engineers to
Municipal Water Department, Doc. Prod. # CITY 01597-01642

Ex. 51 -

September 13, 1985 Memo from Joseph F. Stejskal to Herbert B. Wessel, subj.:
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Ex.

52 -

53 -

54 -

55-

TCE/PCE Contaminated Water to East Twin Creek Flood Control Channel, Dep. Ex.
550, Doc. Prod. # CITY 01912

May 1984 Report titled, “Water Quality Problems Associated w1th Reservoir Coatings
and Linings by R. Scott Yoo, Wllham M. Eligas, and Raymond Lee

December 30, 1985 Memo from Peter A. Rogers to All Large Public Water Systéms,
subj.: Tank Coatings, Dep. Ex. 528

August 14, 1986 Amended Permit by Peter A. Rogers, Dep. Ex. 710, Doc. Prod. #
CITY 05-0214-05-0223

August 1986 Final Report titled, “Investigation of Sources of TCE and PCE
Contamination in the Bunker Hill Ground Water Basin,” submitted by URS Corp. to

CA Regional Water Quality Control Board Santa Ana Region, Riverside, CA, Dep.
Ex. 554, Doc. Prod. # CITY 00140-00265
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56 -

57 -

58 -

59 -

60 -
61 -

62 -

63 -

64 -
65 -
66 -
67 -

68 -

November 19, 1987, Draft Report by William B. Harper titled, “Coal Tar Enamel as a
Water Tank Lining - - Past, Present and Future,” Dep. Ex. 562

April 25-29, 1988 Public Water Supply Branch Annual Inspection Report , Dep. Ex.
501

April 1992 Report by Joseph F. Stejskal titied, “Municipal Wellhead Treatment -
A Water Department’s Perspective,” Dep. Ex. 542

June 10, 1994 Soil Test Report by William B. Harper, Dep. Ex. 591, Doc. Prod #
CITY 12-1101-12-1109

February 25, 1999 Executed Declaration of Joseph F. Stejskal, Dep. Ex. 551

April 28, 1999 Plaintiff’s City of San Bernardino Municipal Water Dept., Responses to
Defendant’s Interrogatories, Dep. Ex. 503

June 1, 1999 Plaintiff City of San Bernardino Municipal Water Dept.’s Response to
Defendant’s Second Set of Requests for Admission, Dep. Ex. 538

Undated Map “City of San Bernardino Water Distribution System,” Dep. Ex. 544
(Oversized)

September 30, 1977 Invoice for 1,000 Drums of TCE
September 16, 1977 Invoice for 30 gallons of Koppers 2000C Thinner
January 7, 1981 Construction Order to Recoat Mallory Reservoir

January 15, 1978 Koppers Protective Coatings Bituminous Coatings List, Doc. Prod.
# CITY 10-0900

December 18, 1979 Work Order for Wiggins Hill Reservoir, Doc. Prod. # CITY 01-
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72 -

73 -

74 -

75 -

76 -

77 -

78 -

79 -

80 -

81-

82 -

83 -
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gebruary 19, 1982 Work Order for Mountain No. 3 Reservoir, Doc. Prod. # CITY
1-4052 '

Undated Engard Coatings Corp. Technical Data Sheet for Engard 800 Super Tank
Coating, Doc. Prod. # CITY 10-1298-10-1303

July, 1953 Plans and Specifications No. 603, “For the Furnishing and Erection of a
Welded Steel Water Storage Tank For The Del Rosa System,” (Excerpts)

June, 1954 Plans and Sp‘eciﬁcations No. 616, “For the Furnishing and Erection of a
Welded Steel Water Storage Tank For The Quail Canyon System,” (Excerpts)

May, 1955 Plans and Specifications No. 625, “For the Furnishing and Erection of a

Welded Steel Domestic Water Storage Reservoir For The Terrace System,”
(Excerpts)

Undated Plans and Specifications No. 636, “For the Furnishing and Erection of an

Elevated Steel Water Storage Reservoir Which is Designated As Terrace Reservoir
No. 3,” (Excerpts)

March, 1957 Plans and Specifications No. 642, “For the Furnishing and Erection of a

Welded Steel Water Storage Tank For the Del Rosa System and Designated as Del
Rosa Reservoir No. 2,” (Excerpts)

April, 1957 Plans and Specifications No. 641, “For the Furnishing and Erection of a
Welded Steel Water Storage Tank Designated as Quail Canyon No. 2, Together With
Additions to the Existing Quail Canyon Storage Tank No. 1,” (Excerpts)

January, 1959 Plans and Specifications No. 662, “For the Furnishing and Erection of a
Welded Steel Domestic Water Storage Reservoir for the Sycamore System,”
(Excerpts)

January, 1959 Plans and Specifications No. 672, “For the Furnishing and Erection of a
Welded Steel Domestic Water Storage Reservoir for the Terrace System,” (Excerpts)

November, 1976 Specifications No. 857, “For the Interior Cleaning, Descaling, and
Relining of the Del Rosa Number Two Steel Water Tank,” (Excerpts)

October 14, 1982 Koppers Protective Coatings Technical Data Sheet for Bitumastic
Super Tank Solution A

May 11, 1983 Koppers Protective Coatings Technical Data Sheet for Bitumastic
Super Tank Solution

August 1, 1984 Koppers Protective Coatings Technical Data Sheet for Bitumastic
Super Tank Solution-High Solids

August 7, 1984 Koppers Protective Coatings Technical Data Sheet for Bitumastic
Tank Solution
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Ex. 84 - October 14, 1982 Koppers Principal Types of Protective Coatings - A Short Court in
Practical Paint Technology to Assist Consulting and Maintenance Engineers

Ex. 85 - November 17, 1982 Dept. of Health Sanitation and Radiation Laboratory Results of
Drinking Water Samples for Chemical Analysis of Mountain Tank

Ex. 86 - April 6, 1981 Letter from Jim Watson to Atchison, Topeka & Santa Fe Railroad, Ex.
567, Doc. Prod. # CITY 08-1442

Ex. 87 - July 18, 1984 Letter from Fred Ehemann to Joe Stejskal, subj.: TCE & PCE results,
Dep. Ex. 569, Doc. Prod. # CITY 08-1422

Ex. 88 - July 26, 1984 Letter from Jim Watson to Tim Lassen, Dep. Ex. 570, Doc. Prod. #
CITY 08-1418

Ex. 89 - September 13, 1993 Environmental Control Inspection Report, Dep. Ex. 572, Doc.
Prod. # CITY 04E-2083-04E-2086

Ex. 90 - September 10, 1999 Declaration of Henry R. Stoner

Ex.91 - June 1981 Twelve Chapter Water System Master Plan by Camﬁ Dresser & McKee
Inc. and Willdan & Associates

Ex. 92 - May 24, 1994 Uniform Hazardous Waste Manifest Form, Dep. Ex. 552, Doc. Prod. #
CITY 06209 :

Ex. 93 - July 15, 1999 Plaintiff City of San Bernardino Municipal Water Department’s
Response to Defendant’s Third Set of Requests For Admission

Ex. 94 - March 22, 1995 Muscoy Plume Operable Unit Record of Decision; Part I:
Declaration, Part II: Decision Summary, Part III: Responsiveness Summary

Ex. 95 - July 11, 1952 black and white aerial photograph from U.S. Geologic Survey, EROS
Data Center (excerpt) (EPA administrative record)

Ex. 96 - August 5, 1975 color infrared aerial photograph from U.S. Geologic Survey, EROS
Data Center (excerpt) (EPA administrative record)

Ex. 97 - October 1980 black and white aerial photograph from U.S. Geologic Survey, EROS
Data Center (excerpt) (EPA administrative record)

Ex. 98 - June 17, 1999 Deposition Transcript - Chester E. Anderson

Ex. 99 - June 18, 1999 Deposition Transcript - Chester E. Anderson

Ex. 100 -

June 22, 1999 Deposition Transcript - Peter S. Brierty
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103 -
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105 -
106 -
107 -
108 -
109 -
110 -
111-
112 -
113 -
114 -
115 -
116 -

June 3, 1999 Deposition Transcript - William C. Gedney
June 28, 1999 Deposition Transcript - Gregory Gonzalez
June 18, 1999 Deposition Transcript - William B. Harper
June 28, 1999 Deposition Transcript - William B. Harper
June 24, 1999 Deposition Transcript - Bernard C. Kersey
June 2, 1999 Deposition Transcript - Michael H. Lowe
June 22, 1999 Deposition Transcript - Michael Lowe
June 18, 1999 Deposition Transcript - George Newlin
June 22, 1999 Deposition Transcript - Arthur L. Rivera
June 23, 1999 Deposition Transcript - Art Rivera

June 1, 1999 Deposition Transcript - Jose Pedroza

June 30, 1999 Deposition Transcript - Elias Shehab

June 9, 1999 Deposition Transcript - Joseph F. Stejskal
June 10, 1999 Deposition Transcript - Joseph F. Stejskal
June 14, 1999 Deposition Transcript - Terry Ray Tonn

June 17, 1999 Deposition Transcript - James H: Watson
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Ex
Ex

Ex

Ex

Ex
Ex

117 -
.118 -

. 119 -

. 120 -

. 121-
. 122 -

June 15, 1999 Deposition Transcript - Donald E. York, Jr.

January 19-21 Sources Of Hazardous Constituents in Municipal Solid Waste and
Landfill Leachate

February 1995 Revised Report Of Waste Discharge, Cajon Sanitary Landfill, Dep.
Ex. 742

January 25, 1999 Vicinity Map Newmark Groundwater Contamination Superfund
Site

October 30, 1991 Preliminary Assessment Summary Report

March 25, 1998 Final Closure And Postclosure Maintenance Plan Cajon Sanitary
Landfill, Dep. Ex. 746
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123 -

124 -
125 -

126 -
127 -
128 -

129 -

130-

131-

132 -
133 -
134 -
135 -
136 -
137 -

138 -
139 -
140 -

August 12, 1991 Workplan, Verification Momtormg Program, Cajon Samtary Landfill,
Dep. Ex. 740

Ttk

November 15, 1965 Garrett-Powers Letter

June 1989 Final Report Solid Waste Assessment Test (SWAT) Cajon
Sanitary Landfill

January 1995 Sampling And Analysis Plan
January 28, 1991 State Letter

June 24, 1991 California Water Quality Control Board Santa Ana
Region Clean Up And Abatement Order 91-95, Dep. Ex. 763

Plaintiff City Of San Bernardino Responses To Defendant’s Request
For Admission

November 11, 1998 “Wells Cleanup Settlement Gets Approval, The
Press-Enterprise, Riverside, California

Mid-Valley Sanitary Landfill Expansion-Final Environmental Impact
Report-Vol. 1, excerpt 4.6-10

October 15, 1997 Deposition transcript - Kevin P. Mayer Deposition
February 26, 1996 City letter to Hon. George Brown

May 19, 1999 City letter to Army Counsel

June 22, 1999 City letter to Craig Cooper

September 16, 1999 declaration of Raymond O. Powers

Plaintiff’s, City of San Bernardino Municipal Water Department, Responses to
Defendant’s Interrogatories

April 27, 1982 Memorandum from Joseph F. Stejskal to Bernie Kersey
Feb. 16, 1982 letter from Richard H. Jones, All-J Enterprises to Mike Lowe

gndated Engard Coatings Corp. Technical Data Sheet for Engard 820 Super T & O
oating



Exhibit 56




~ ..PWSB EXECUTIVE STAFF ,0 ‘//

&amhoﬁef PeterA.Rogers
Sect:i.mGﬁ.ef — Cliff Sharpe J’/

. NOV 16 127

10/

DEFENDANTS” EXHIBIT SE2FOR 1D
BRYAN LUI, CSR NO. 11223
DATE: L-l&-

WITNESS: v _
United States Summary

Judgmant Motion,
Ex. .Page ¥ 2 6 2 3




T

] I
: Dept. of Health Services.
San Bemardino

v o ae

COAL TAR ENAMEL AS A WATER TANK LINING --
PAST, PRESENT AND FUTURE

WILLIAM B. HARPER, P.E.
HARPER AND ASSOCIATES, INC.
* * 15400 RANCHITO DRIVE
LAKE MATHEWS (PERRIS), CALIFORNIA 92370

4 14
TECHNOLOGICAL HISTORY

When observing the history of a
paint-type material versus a
protective coating-type material,
the use of coal tar products is
the first of the technological
advances toward protective coat-
ings instead of architectural or
aesthetic paint systems. Coal tar
materials were first used for
protection from intrusion of water
against the substrate. Probably
the best known event in history.
where a bitumen or coal tar-type
product was utilized, was in pro-
tecting the basket which floated
the Prophet Moses down river to
the Pharoah's harena. This is
recorded in the book of Genesis in
the Bible and dates itself approx-
imately 3500 years ago. Accord-
ingly, it is obvious the use of
bitumeu-type products for water
proofing boats or vessels was
already well known.

Our first medieval observation of
the use of coal tar pitch in the
marine industry relates to approx-
imately 1000 AD when the Vikings
utilized crude distillation and
mixed the distilled pitch material
with animal hair for caulking of
their boats. I don't need to
relate the far reaching impli-

el=

cations of the travels of the
Viking hordes throughout the North
Atlantic region, both in Europe
and North America. The historical
aspect of use of pitch materials
by the Vikings was that they were
using a distillation process  to
refine the tar from its natural
state. In many of the past
instances throughout history prior
to this, the pitch was used in its
natural state as it was found by
the user.

The first patent concerning the
utilization of coal tars was
granted in 1681 in England under
Patent No. 241. Also, in England
in the late 1780's when the first
principles of blast furnaces were
patented, studies and utilization
of coal tars for paints and
coatings was already underway.
Again, we are not talking about
the use of natural pitch products
found by someone in a remote
location, but the actual commer-
cialization of the use of coal
tars for a myriad of products and

usages. This was all a part of
the advent of the industrial
revolution.

As the . water\gas industry
developed in England in the

1800's, the British Royal Society

United States Summary

Judgment Motion, -
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proved coal tar was_ a _suitable
bottom coating £ $1¥%Humphrey
Davie was.credited with studies

- vl

and decisions relating to its use.
With :‘the ificredsing use of iron
and stee), the Weed for corrosion
protectibii““increased and again
coal tar was used as a matter of
course since its technology was
tied to the developing steel
industry.

After 1896 when German technology
in the Ruhr began large scale
studies of utilization of coal tar
products for dyestuffs, the basic
chemicals applications of solvent
dispersed coal tars were developed.
for industrial application. These
products will not be addressed
hercin, as they are cold-applied
and this paper is mainly directed
to totally relate to the use of
coal tar enamel, not the many
available coal tar solvent cutback
derivatives.

RAW NATURAL MATERIALS -
COMPOSITION AND STRUCTURE

Coal tar, being one of the first
synthetics, is most dependent on
its composition from its basic raw
material, coal. Since the late
19th century coal tar has been the
by-product of high temperature
coke production and resulting
pitch has been more inert and more
resistant than those produced 100
years before. Coal tar and the
fractions used for coatings are
very coaplex in composition and
have many unusual properties which
point to a composition with some
basic similar properties rather
than random mixtures might be
expected to give. It is not
relevant at this time to delve
into the chemical structure of the

coal tar pitch products, as this
is well documented throughout
text- books regarding coal tar

® DRAFT -

pitch materials. Needless to say,
there are many approaches to
development of protective coating
systems from coal tar, all
relating to the basic composition

of the material and its great
flexibility for expanding into
interrelated materials.

GENERAL HISTORY
In 1854 coal tar enamels and

coatings were compounded to
protect the interior hull surfaces
of ships, particularly the then
new corrosion problems concerned
by moisture reactions with ash and
coal in new steam vessels. Since
that time, over sixteen thousand
vessels have used coal tar enamel
and coatings for corrosion
protection, including the Queen
Mary and the Queen Elizabeth, At
the present time, rudder voids,
bilges. bulkheads, tanks, etc. are
also protected in this manner.
Another of the outstanding
historical coal tar enamel
monuments is a drydock which was
coated in 1892 and was
continuously monitored for over 46
vears as it was one of the  first
steel plate floating drydocks. It
was in excellent condition when it
was finally scrapped, due to its
size, in 1938. This relates to
the coating being perfect after a
period of 46 years. The author,
at one time, had in his possession
a small piece which had been cut
from this drydock, showing the
absolutely superdb condition of the
coal tar enamel. Unfortunately,
it has been lost in recent years.

In the wastewater\sewage field,
coal tar enamels were originally
used to protect the interior

surfaces of steel sludge vessels,

one of the earliest and most out-
standing on record being the
sludge vessels for Glasgow, Scot-

Untted States Summary
Judgment Motion,
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land in 1904. A study made after
38 years of service rated both the
coating and the steel in excellent
condition. )

In New York in 1914,
coal tar enamels were applied to
steel water pipe. The City, after
a period of a decade, checked
these original water 1lines and
determined all steel water lines
subsequently placed within the New
York water system would be coal
tar enamel lined and coated.
to the.advent of coal tar enamel
in the water industry, in 1933 the
first wide range temperature coal
tar enamel was applied to 80 and
96 inch steel pipe, three and one
half miles, mostly above ground.
In 1960 the line was inspected and
found to be in perfect condition,
an example of a 27 year history.

On the North American continent,
one of the most outstanding
applications of coal tar enamel is
the Panama Canal gates and locks
which were coated in 1915.
of these original applications are
still in place on the canal -- The
author is confident many of you
have observed these while passing
through the Canal without even
realizing you were looking at a
historical event, not only a major
feat of engineering in world
history, but alsoc the use of the
basic coal tar enamel which has
now lasted for a period of 72
years. Why has coal tar enamel
generally been replaced on the
Canal? It is obvious the advent
of materials which are easier  to

apply have resulted in changes.
being made. Such irresponsible
replacement, for .incorrect

reasons, will be a key discussion
later during the presentation.

The varied exposures in applica-
t.ion discussed show the versa-
tility of —coal tar enamels and

the first

Due -

Many:

DRAFT

illustrate the fact the coatings
are manufactured to meet specific
exposures. Moreover, the exper-
ience gained extends over a far
greater period of time than most
protective anti-corrosive
materials which are currently in
existence. = In other words, coal
tar enamel does not need to prove
itself -- it has already proved
itself, in the stated examples, as
the most outstanding ' water
resistant coating ever formulated.

CALIFORNIA-NEVADA  AWWA
HISTORY

SECTION

As previously stated, the original
coal tar pitch enamels had a very
limited service temperature range.
However with the advent of
plasticized enamel in 1833, the
temperature ranges were extended
from minus 20 degrees to as high:
as 160 degrees F. There have been
other enamels in recent vears
which are now formulated to even
greater temperature ranges.
However, our interest is the water
industry, so we will relate only
to the plasticized AWWA enamel
projects.

California had an opportunity in
1933 to be one of the first users
of the new plasticized enamel on a
major project, the Bouquet Canyon
water line, a 96 inch spun 1lined
pipe-line extending over the hills
in what 1is now Canyon Country
area. What makes the Bouquet
Canyon water line unusual, is not
necessarily the fact it was one of

the first major projects to
utilize plasticized coal tar
enamel, but an unusual incident
which occurred near the completion
of the project. Due to the
failure of an automatic air leak
valve, a section of the Bouquet

Canyon line collapsed while
emptied of water.

being
Photographs and
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reports indicate the top of the
pipe was forced down to the bottom
of the pipe, which then resembled
an open flume. To reshape the
pipe, water was forced back into
the line under pressure, gradually
rounding out the pipe to its
original shape, except for a few
areas which had to be cut out and
replaced. The remarkable event
here is that the coal tar enamel
was damaged along only the very
top of the pipe where enamel could
be scaled off at the point of the
collapse, with the rest of the
enamel being as tightly bonded as
it was before the collapse. This
validates the tremendous adhesion
and abrasion resistance exhibited
by well bonded and properly
applied coal tar enamel.

Another outstanding example of the
abrasion resistance of coal tar
enamel is the Los Angeles County
Flood Control District Qutlet
Works of the San Gabriel Dam
Number 1. The outlet lines which
pass through the dam are composed
of two 123 inch, one 96 inch and
one 51 inch diameter steel pipes
coated on the inside with
centrifugally spun coal tar enamel

lining. On March 2, 1938,
Southern California experienced
the worst storm in its records.

The San Gabriel Dam, being partly
filled with water from previous

storms, was soon filled and
overflowed its spillway. At that
time the only installed outlet
lines were the 51 and 96 inch
pipes. The 51 inch line was com-

pleted and all joints patched. 1It
had been discharging water under
normal flow conditions since the
previous November. The 96 inch
line had been installed, but no
field joint patching bhad been
performed. To relieve the
spillway, both lines were opened
wide and allowed to discharge at
their maximum capacity. At the
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time of the (flood, the intake
tower had not been built, and all
the debris which accompanies a

flood run-off from the mountains
passed through the pipes. The
velocity through the 51 inch pipe
was approximately 40 feet per
second and about 60 feet per
second for the 96 inch, velocities
previously unheard of for coal tar
enamel lined pipe. On entering
the pipe it was expected most of
the enamel would be found worn or
peeled off by the terrific force
and speed of such a mass of water,
mud and debris; but no such thing
had occurred. The only damage
found was scarring, some broken
patches of the invert, caused by
the passage of rocks and some
scouring in the hand daubed areas
of the field joints which were
rougher than the spun lining. The
coal tar enamel lining was
otherwise undamaged.

In relationship to the San Gabriel
Dam pipelines, the author's firm
represented the Los Angeles County
Flood Control District in the 1986
rehabilitation of one of the lines
noted in the above paragraph. The
coal tar enamel, after 48 years,
was only spot repaired due to its
excellent condition. Justification
could not be found to remove the

enamel despite concerted reports
by coating manufacturers to
convince the District coal tar
enamel was passe'. Many photo-
graphs of this project are on
file. This is Jjust another

example of why coal tar enamel
should always be considered for
difficult projects where corrosion
protection in water systems is
required.

In recent years the author has
represented many water agencies in
performing field investigations
and recommendations for rehabll-
itation of water tanks, pipelines
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and related structures. There are
many cases indicating the absolute

success of coal tar enamel as
ruompared to any other coating
system on the market.  These
projects include two 150,000
gallon elevated tanks at the City
of South Gate which are over 55

years old: had the coal tar enamel
been maintained with any reason-
able degree it would not have
required replacement at this time.
The difficult decision for the
author was to determine if removal
was the most economical, due to
the excellent condition of a - good
portion of this enamel. Howen .

when

factor
would

approaches 50%, economics
generally indicate the
prudency of utilizing a- new
coating system, especially- when
considering the difficulty of
applying enamel in elevated water
tanks.

Another outstanding example is the
one million gallon elevated water
tank for the City of Santa Ana
which was constructed in 1929.
The first major rehabilitation of
this tank interior occurred in
1967 and consisted of replacement
of the coating system above the
water level and patching of the
coal tar enamel below the water
level. Unfortunately, the patch-
ing of the coal tar enamel was
poorly performed and the problems
which existed at the original
locations became a problem in the

same general areas. When the
author's firm investigated this
tank and prepared specifications

for the City of Santa Ana, it was
another South Gate type decision -
- should the enamel] be merely
patched and overcoated or should
it be removed? Considering the
fact the age was now approaching
60 years, it was finally deter-
mined the coating system should bhe
replaced. Again, please note had

the damage or deterioration-
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any degree of reasonable mainten~
ance been performed on the coal
tar enamel coating, it would not
have required replacement.

The City of Merced also has
several elevated water tanks
constructed between 1917 and 1951
which were coated with coal tar

enamel. The author examined these
tanks approximately nine years
ago, and again, it was a difficult
decision to determine whether the
coal tar enamel should be patched
or removed. Again, the decision

was rendered to remove the enamel
in three of the four elevated
water tanks due to the fact’ no
maintenance had ever been

performed and original application
flaws had exacerbated the defects
in the coating in too great an
area to warrant its retention.
However, a fourth tank, which was
constructed in 1951, still remains
in service with coal tar enamel in
excellent condition.

In addition to these outstanding
elevated water tank projects men-
tioned in the previous paragraphs,
there are literally hundreds of
ground tanks and reservoirs which
have been coated with coal tar
enamels for periods ranging back
as far as 60 years. The 60 year
range includes some of the tanks
belonging to the Department of
Water and Power of the City of Los
Angeles. The advent of voc
testing in August 1982, enabled a
survey of water tanks to be
conducted by the Department of
Health Services in California.
This survey showed over 85X of all
steel water tanks in California
were coated with a combination of

coal tar enamel and solvent
cutback coal tar products.
Accordingly, Many projects are

available to validate outstanding
coal tar enamel histories.
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CURRENT COATING SYSTEMS UTILIZED
WITHIN THE CALIFORNIA-NEVADA
SECTION

over
and
were

Unti]l the last three years,

85% of all steel water tanks
reservoirs in California

coated with a combination system
of solvent cutback coal tar
coatings above the minimum water
level and coal tar enamel below
the water level. In the past
three years, polyamide epoxies
have begun to replace the solvent
cutback coal tars as the epoxies
have now been on the market for
approximately 30 years with an
outstanding record in water
service and more severe environ-

ments. Of lesser use, but still
found in some areas, the Bureau of
Reclamation's VR 3 Vinyl Resin

System is utilized instead of the
solvent cutback coal tar or epoxy
coating systems in areas above the
minimum water level. In addition
to these combination systems,
another
have been coated solely with one
of the three systems, that is, the
coal tar enamel has been deleted
from the <tank and the tank
contains only one interior coating
system.

One of the principle reasons for
the presentation of this technical
paper is the recent advent of
tremendous efforts by coating man-
ufacturers, coating contractors
and tank fabricators to delete

coal tar enamel from use in water .

interiors. This is not for
reasons, but merely a
maneuver on the part of

tank
technical
business
these organizations.
the fabricators are now moving
toward installation of facilities
for. wheelabrating the steel and
applying primers in the shop and
performing field touch-up and
finish work in the field only.

10%-to 15% of the tanks

For example, .
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This is an acceptable move because
quality standards can be very high
if offsite inspection is main-
tained and field work is
accomplished, under a specifica-
tion designed specifically for
shop priming projects.
Naturally, the fabricators are
delighted with this arrangement as
it removes approximately 40% of
the subcontract cost for painting
from the painting subcontractor to
the fabricator himself. The
fabricators find the use of coal
tar products to be more difficult
and incongruous with their shop
operations, so they are naturally
trying to specify systems which
lend themselves to their plant
operations. However, I challenge
each of them to convince me they
have done this on anything other
than a self-serving monetary
basis. What I am stressing " here
is the fact we are  deleting (or
attempting to delete) coal tar
enamel when it is the most proven
and economical product available
in the world today for immersed
service in water tanks or pipe
lines.

The only domestic services of coal

tar.- enamel are the Koppers
Company, Inc. and Rielly Tar and
Chemical of Indianapolis, Indi-

ana. With the closure of the
Koppers plant in Fontana, there no
longer is a west coast source of
coal tar enamel; all enamel is
now shipped from midwestern or

eastern points. However, the cost
of bringing the coal tar enamel
into the local area still enables
the system to be applied at a
price competitive with other
systens, especially when one
considers the service life

rendered by the product.

Another demise of coal tar enamel

on the current market is the
preponderance of coatings manu-
United States Summary
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facturers selling other products
on the Section market. Of course,
no detective agency is required to
determine they have no coal tar
enamel and want to sell their own
products. Accordingly, they have
mounted a2 strong campaign to
replace the coal tar enamel.
Again, 1 recognize this- as a
straight business ploy, but as an
independent corrosion engineering
consultant and an officer of the
California~-Nevada Section, ny
concern is with the end user, the
Water Agencies. If economics play
a part of the decisions regarding
the coating system selected for a2
specific project. so be it.-

However, decisions made solely on.

the basis of economics for the
manufacturer of the product are
not in the best interests of the
owner and definitely sells the
owner's water systea short.

The third arena of opposition to
the use of coal tar enamel is from
two classifications of tank
coating contractors who specialize
in application of coating systems
to steel tanks. There are numer-
ous tank coating contractors who
perform work within the general
industrial field, principally the
petrochemical and power  indus-
tries, who have never applied coal
tar enamel and have no crews or
equipment to do so. Accordingly,
they are beginning to look toward
the water tank field as an arena
of additional work and they, of
course, are siding with the tank
fabricators and the coating manu-

facturers in  writing specifica-
tions which include systems more
easily applied than coal tar
enamel.. In other words, they want
to apply materials for which they
have equipment and qualified
personnel.

The tank coating contractors who
specialize in waterworks projects

have not continued to train men in
recent years, so they. have reduced
the number of personnel with the
ability to properly apply coal tar
enamel. Accordingly, they too are

DRAFT

now vacillating and forgetting the

protection they received from the.

general painting industry by the
use of coal tar enamel, by joining
the tank fabricators and coating
manufacturers in trying to specify
single systems on the interior,
and deleting the coal tar enamel.

COST AND LIFE EXPECTANEY
OP CURRENTLY USED CALIFORNIA-

NEVADA COATING SYSTEMS
EPOXY COATING -- Epoxy coatings
were formulated for the commercial
market approximately 30 years ago
and have gained their greatest
prominence within the last 15
vears. The original usage for the
epoxy  systems was within the
petrochemical and power
tries, due to their more
environments. There are
of square feet of
throughout the world with
outstanding case histories,.
Epoxies have been utilized in the
water industry within only the
last 10 to 15 years, first on the

severe
billions
epoxy systems

east coast and the midwestern
United States with only minimal
usage in the western United
States. In recent years epoxy
products have become the major
materials being specified for
areas above the minimum water
ieve]l - in steel water tanks.
Results to date show outstanding

applications and it is anticipated
a properly applied water tank
system with minimal maintenance
should obtain a 25 to 30 vyear
service life. There is a possi-
bility the service life may be as
great as 35 years.

diffi-
solu-

The epoxy systems are more
cult to apply than a single
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ion product as it is essential the
ratio be maintained of the dif-
erent components and the mixing be

absolutely exact with that
originally specified by the
formulator. Any deviation in the

ratios or mixing procedures of
epoxies will result in projects
which will fail long before their
excellent life expectancy is
reached. Most of the tank coating
contractors are now qualified to
apply epoxy coating systems and

have equipment which performs the

work proficiently. Due to the
technical aspect of the coating,

it is absolutely essential a full
time inspection <criteria ° be
developed to insure all of the

technical facets of epoxy mixing
and application are performed
properly.

SOLVENT CUTBACK COAL TAR COATINGS

- This category of coatings,
commonly known as “super tank"
type coatings, has been in use
since their original formulation
in the late 1950's. As noted in
the Department of Health Services
survey after August 1982, the
survey indicated. 85% of all water
tanks in California generally
contained this type system in the

upper areas above the minimum
water level. The service life of
this .system with only minimal

maintenance is anticipated to be
20 years. The intent of the
original formulator, the Koppers

Company, was that a touch-up and
full refresher coat would be
applied at a 10 to 12 year
interval, which would enable the
solvent cutback coal tar system to
have an indefinite service 1life.
Unfortunately, the author knows of
few cases where this has
transpired, so the coating systems
have been allowed to reach their
final demise through embrittlement
as they approach the 20 year mark.

- g-
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This is unfortunate as this systen
could have been extended over a
greater period of years and the
coatings would not have some of
the negative connotation due to
premature failures. In other
words, this coating system has
taken maﬂr"bun'raps“.

With the advent of volatile
organic compound (VOC)testing by
the Department of Health Services
after August 17, 1982, the super
tank type coatings were required
to be reformulated, to remove all
perchlorethelyene (PCE) from the
systems. This was necessary as the
four parts per billion action
level established by EPA and
utilized. by DOHS were so ainiscule
it was almost impossible to obtain
an end result which would pass the
stringent Health Department re-
quirements. Any time an ingredient
in .a coating is changed, it
constitutes reformulation and it’
is the author's opinion a certain

amount of testing should be
performed to observe the reaction
of this coating in environments
where it had been previously
successful. There is no prepon-
derence of evidente to indicate

the reformulated super tank type'
coatings will not perform ade-
quately as have their predeces-
sors. However, there have been
numerous negative phenomena which
have occurred with the new
products which did not occur with
the original products. This leads
the author toe believe the
reformulation may affect the
longevity of the systenms. These
statements intend no direct hara
to the manufacturer's products or
to the sale of this generic
category. As an independent cor-
rosion engineering consultant. I
am obligated to report what I see
to my clients and what I see Jas
created some concern on numerous
occasions.
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VINYL SYSTEMS -- VR 3 vinyl
systems consist of four 1 1/2 mil
coats of vinyl chloride vinyl
acetate copolymer materials
applied to a total dry film
thickness of six mils. These
systems have been on the market
for approximately 40 years and
where applied properly, have
performed outstanding service.
The Kkey to success -- "applied
properly”. The low solids,
usually 20X to 25%, necessitates
extreme care in application as the
build-up of dry overspray, due to
the nature of the vinyl resin and
the high flash solvents, consti-
tute a grave danger to the
ultimate success of the
system. Successful vinyl coating
systems have been applied, but
they require sanding or brushing

down the complete previously
coated surface before applying
subsequent coats. Ultimately, the
coated surface needs to be
electrically detected with low
voltage to insure no voids are

present. Project longevities in
excess of 30 years are not
uncommon in the California-Nevada
Section. In general, vinyls have
gained a bad name due to the
advent of the so called “high
build" wvinyls which were used

extensively in the late 1950's and
up to the early 1970's.

High
were
technology,

build vinyl formulations
"overfilled" and were poor
resulting in extreme
porosity of the coating and
failure of the majority of the
projects where they were applied.

Unfortunately, hundreds of tanks
were coated utilizing this system
of ‘"advanced” vinyl technology

before it was realized the coating
systems had serious flaws.
However, the VR 3 vinyl systems
continue until this day to be an
outstanding selection for coating
steel water tanks. The problem is

coating

o
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they are labor intensive due to

the multiple coats’ and the
necessity for total removal of all
overspray between each coat.

Selection of these systems would
be ranked behind the previously
noted systems, for the stated
reasons.

OTHER COATING SYSTEMS -- Well over
95% of the tanks in the Califor-
nia-Nevada Section are coated with
one of the three previously
rentioned coating systems.
However, there are occasional
projects where other -type coating
systems have been applied due to
the desire of the owner to try
something new (usually accompanied
by a hard press sale of a coating
manufacturer) or the consulting
engineering firm emanating from an
area 1in the United States where
other -systems are used. The
following systems fall within this
category:

1. 100X Solid Polyurethane Elas-

tomeric Coatings -~ These
systems are outstanding for
extreme corrosive environ-
ments, but are considered by

the author to be "over kill"
for use in water tanks. How-
ever, selection of their use
would in no way detract on the

potential longevity of the
tank.

2. Coal Tar Epoxy Coatings --
These systems have had excel-

lent success in water service,
due to the combining of the
excellent properties of coal
tar and epoxy systenms. How-

ever, difficulty in applica-
tion and general non-
acceptance by ROSt water
agencies has precluded their

use on a large scale. These
systems would probably perform
at least as well as the super
tank systems and very possibly
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as well as the vinyl and epoxy
systems. ‘

3. Coal Tar Urethane Coatings --
These systems appeared first
on the market in the late
1950's and early 1960's, but
were removed due to the diffi-
culty in application. However,
the few projects which uti-
lized these coating systems

have rendered outstanding
service. The move is now
afoot to develop coal tar

urethanes which will not have

the same application disad-
vantages as the original ones.

4. Single Solution Epoxy Coating
Systems -~ These systems gained
some prominence approximately
a decade ago, but their
longevity has proved to be far

short of the service life
rendered by all of the
previously discussed systems.

Selection of this system would
not be in the interest of any
water tank owner.

Coating Systems
In addition to the systems
mentioned above, there are
numerous systems which manu-
facturers “push” from time to
time because they are
attracted by the volume of
business available to them in
the water industry. However,
their service life is usually
very limited and an agency
owner would be very unwise to
select systems which do not
have outstanding records such
as some of the previously
discussed systenms.

§. Miscellaneous

CASE FOR COAL TAR ENAMEL

We have examined all of the
systems which are used within the
California-Nevada AWWA Section, so

-f{0 -
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let us now take time to delve into
the current status of  coal tar
enamel as a water tank protective
coating within the Section.

The most misstated fact regarding
coal tar enamel is that it will
leach volatile organic compounds
into the water which will then
cause the water to fail the
retention testing mandated by the
Department of Health Services.
Please . remember, coal tar enamel
is a 100X solids material, having
no solvents, being reduced to =a
liquid state by the application of
heat within the range of 450 to
490 degrees F. Accordingly, coal
tar enamel has no leachates and
there is no danger whatsoever at

this time nor will there be any
future leaching of volatile
organic compounds into water where
coal tar enamels have been
applied. .

Other frequent misstatements
regarding the use of coal tar

enamel relate to OSHA and APCD.
As regards OSHA, coal tar enamel
has clearly delineated safety
practices which are to be utilized
during its application. Coal tar
enamel is not considered any wmore
a hazard in 1987 as it was when it
was originally formulated and
utilized more than 100 years ago.
In fact, current QSHA regulations
are simple enough to follow:; the
contractor loses very little time
in his compliance with them.

The Air Pollution Control Dig-
tricts of California and Nevada
have very clear regulations
regarding use of coal tar enamel.
This principally deals with
emission of enamel smoke to the
atmosphere. The current Kkettles
must meet the OSHA/APCD require-
ments for safety and health, which
include the manner in which smoke
is handled and emitted to the
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atmosphere. To this date, there
have been no serious problems,
even in congested areas, with the
use of coal tar enanmel. Good
scheduling and planning by the
contractor/ owner can result in a

v

project which will have no safety
or health hazards involved.

One of the great “scares" which
existed during the 1970's and

early 1980's was the fact coal tar
based coatings were going to be
outlawed by the Environmental
Protection Agency and all health
departments throughout the United
States. Unfortunately. this rumor
still exists today and is exactly
that -- a rumor! Coal tar enamel
is on the current "Drinking Water
Additives List" published by the
EPA and utilized by the
California-Nevada Departments of
Health. Additionally, there is no
move by any governmental agency to
forbid the use of coal tar enamel.
Remember, coal tar enamel starts
out in a solid state and is only
reduced to liquid only by heating,

which means no solvents are
present which would constitute the
problems predicted by so many
people.

As regards the carcinogenic
aspects of coal tar pitch, it has
been a common knowledge since the
early part of the century, coal
tar pitch contains certain
carcinogens. However, the many

moves throughout the United States
to prove coal tar base coatings
will produce cancer or cancer
related diseases in human beings
has never been substantiated
beyond that which has been induced
in laborutory animals. To the
author's knowledge, there is not
one written case within the United
States where a person has
contracted cancer or its related
diseases as a result of ingesting
water from a tank or pipeline

._I’..
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coated with coal tar enamel. "I
would encourage every. owner and
consulting engineer within the
Section to immediately look with
great disdain upon anyone who
misrepresents the facts as stated
herein. In other words, for your
own protection - don't do
business with a person who would
misrepresent the facts in such a
manner.

One of the other inherent
characteristics coal tar enamel is
its ability to withstand service
within 60 seconds after applica-
tion. Once the material has
chilled from its minimum applica-
tion temperature of 450 degrees
F., it. is ready for service.
There is no curing period and it
can be walked upon, scaffolds can
be rolled upon it and it can take
great abuse. The abuse factor is
well documented by the previously
noted San Gabriel Dam penstocks
and the Bouquet Canyon pipeline
projects. This instantanecus cure
means the tank can be placed into
service immediately upon comple-
tion of the coal tar enamel .
Unlike all of the solvent base
coating systems, there is no
curing/waiting period. According-
ly, there is no reason to ever
coat a steel water tank on the
bottom with anything but coal tar
enamel. Every other coating
system utilized, and 1 am speaking
of the epoxies, vinyls and super
tank type products, require
extended curing periods. especi-
ally during lower temperatures
during winter months. The ground
temperature remains a constant 58
io 60 degrees F., plus heat rises,

which means even when the other
materials are curing in upper
areas, the solvent based coating
system applied to the bottom is
not curing. This problem ‘;s
totally eliminated with the coal
tar enamel. Users -- why would

United States Summary

* Judgment Motion,

Ex Dlp Page Lo

/




¢ DRAFT

you even consider deleting coal . facts regarding the use of,
tar enamel from your tank bottoms protective coating systems in
when the cost is almost identical , steel water tanks within the
to that for the epoxy, vinyl or . California-Nevada AWWA Section:
other type systeams available, when ;

you have the fact of instantaneous 1. Use of a2 solvent base protec~
cure and the incredible longevity tive coating above the bottom
which is inherent to coal tar or in some cases, the minimum
enamel. ) water level, has an unparal-

led success history within the

7 summary Section.

The case for coal tar enamel has 2. Epoxies, solvent cutback coal
been well presented and documented " tar coatings or vinyl coatings
within this paper. I would 1like are used extensively above the
to again review certain’ salient bottom or minimum water level.

3. Other coating systems have
been used with' varying degrees
of success.

PLEASE NOTE: This paper was almost completed prior to Bill Harper's
unfortunate accident. We have arranged it in as complete form as
possible without his assistance. We have also stamped each sheet
“DRAFT" since it cannot be completed until he can work with it. Wwe
thank you for your concerns for Bill. On October 28 (as of this
date), he has just returned from what we hope is his last surgery and
his doctor tells us that went well, with no problems.

Michael Harper
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California Department of Health Services
Public Water Supply Branch
Annual Inspection Report

Purveyor:___Citv of San Bernardino System No.:_36=-039
Person(s) contacted/Position: ichae we, Water Utility Operations
Superintende ed Ehemann, Joe Ste skal, Directo ngineer .
Date of Inspection:_Aprjl 25-29, 1988 Reviewing Engineer: _W.C. Gedney
Last A.I.Date: October, 1984 District Engineer:_Diana Barich
Dow York

A. INTRODUCTION
1. Permit Status (Date Issued / Amendment Purpose)
Full:_Full permit dated October 22, 1964
Amendment(s) :_4~23~82, 7=11-86, 8-]4-86, 4-1-87
Are the permit provisions complied with?__ Yes
Is the permit up-to-date? ecent a cation dated 4-7-88 needs_ to
be acknowledged,

2. Changes in System
a) Since last annual inSPectmn (1) New aeration tredtment facili-
ties completed at Newmar lant; construction starting at Waterman
plant. (2) Cajon Infiltration gallery permanently removed.
(3) Devil Canvon filters and infiltration gallervy revamped.
(4) Systemwide chlorination capability achieved.
b) Planned future changes:_Provide pretreatment of Devil Canvon
surface water treatment plant. rovide acueous carbon treatment
for 16th and 17th street wells.

3. Consumer and Production Data

No. of service connections:_35,241 No. with meters:__ 35,241
Approx. population served:_110,000

Water produced during recent 12 mo. period:
(_L1/87 to 12/87 ) 13.,544.446 MG

Maximum month:_Audqust Z 1570.302 MG
Maximum day 4 59.088 MG
Maximum System Flow 41,033 GPM/ 1,676 gpd per service conn.

B. SOURCE DATA

Sources Status Capacit Comments A
a) Groundwater - 40 wells total. See data sheets }
|b) _Surface Water |

Devil ca Actijve | 4.4 MGD | See data form attached. . |
c) Conne s with other svstems ]
| _ Colton |Standby | g® | Not_active |
|Victoria Farms |[Standby [ 3u | Not active 1
|Baseline Grdns |(Standby | 4" | _Not active 1
|[S.S.B.C.W.D lActive | 3v&4n ] Cooperation limited |
{Ioma Linda jActive FI:-X | For Blending |
l1E.V.W.D |Active 1 8vg3i2 | Exchange 1
|Riverside city [Active " cha |
|1W.S.B.C.W.D |Standby 1 a2» | _Exchange {
PAGE 1
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‘city of San Bernardino ‘l survey : ‘

Are all data sheets completed/on f£ile? es - t aper and computer
- Discussion and Appraisal: e. ,Does source capacity com wit
Waterworks sStandards?) YES

C. TREATMENT .
1. Surface water sources / Watershed : ¢
Are there significant sewage hazards?__Yes - Cedarpines Park Area.
Is there significant recreation?_only hikinea.
Has a sanitary survey been conducted ?(survey results)_Fred conduc—
ted a pa al sanita surve updated survey should be made
and PWSB sta should be esen
Treatment classification: Comal_cae_t@gwwgﬂo_
Describe treatment process:(i.e chemicals, dosages, flocculation
4 _sedimenta contact t] ter media edja dept alarms
Afte ntake essu L ltration and reljaliie chlorination is pro-
vided., continuous chlorination and turbidity recorders are provi-
C on both i} uent and e ue es,
Is filter to waste provided?__Yes = It's provided but is not wholly
effective as evidenced by turbidjty spikes after backwash.
Is reclaimed backwash water returned to headworks? Treatment and
settling time provided:_Not returned.
Are design criteria met? If not what facilities are needed?_YES
Are performance standards met?_Meet standards even without Pretrea-
tment facilities.
Turbidity:__< 0.3 ntu 50%_< 0.5 ntu 95%
Sampling: Continuous and grab samples taken
Where is turbidity sample collected? (must be before clearwell)
Continuous recorder samples after filtration and prior to filtrat-
ion. Finished water supply turned out at 0.7 ntu. 2Alarm sounds at
0.5 ntu only. Raw water >10 ntu is automatically dumped.

Are operation criteria met?(i.e. filt. rate, operation plan, etc.)
!es
Are reliability criteria met?__Yes - Automatic shutdown facilities
For Controlled Watershed: N/A
alarm
standby replacement
For Uncontrolled watershed:
alarm
standby replacement
redundent backup
standby power
Disinfection of surface water sources
Type:_Chlorine gas, both pre and post treatment

Capacity:_100 pounds per day each
Standby feeders:__Yes

"et® values: residuals 0,5
time 240 minutes
ct__ranges from 109-125
PH range_8,0 to 8.2
tenmperature range, 50 to 65 degrees Fahrenheit

Comments: May need a rate of flow controller for the filters due to
turbidity spikes

PAGE 2
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‘city of San Bernardino g survey ‘

Are distribution duals > 0.2 mg/l 95%2__Yes
Alarms:_Jow residual and high turbidity
Discussion and appraisal:_ _Pretreatment facilitjes need to be prov-

ded fo nt, Cit as _alread ut out an RF or this.
2. Groundwater Sources
Is continuous disinfection provided? or the Antil Wells an
e W ergenc acilities are ovided for a wells
Describe facilities:_Reliable gas chlo atjo ac es erge=
cy chlo atio ac ties e co tion o s a ochlor-
nation units. 11 wells are ovided with taps.

If disinfection is not provided, are provisions and connections for
emergency chlorination provided per PWSB guidelines? YES

Discussion and appraisal:_Bacterjological contamination incident

during 1987 led to the development of a comprehensive chlorination
olicy and plan which is currently being implemented.

3. Other treatment or blending facilities

Describe facilities and -parameter treated/blended:_(i.e. iron and
manganese, fluoridation, nitrate, corrosion control,organics,
etc.) The Cit ecent completed construction of a2 8.6 MG erati-
on treatment plant at the Newmark site and will initiate construct-
ion _on a GD aeration plant at the Waterman site ot ants
are designed to strip TCE, PCE _and several minor VOA's from contam-
inated groundwater. The City recently applied for an amended
permit to provide adqueous carbon treatment at the 16th_and 17th st.
wells as these wells continue to show increased levels of TCE.

Discussion and appraisal:_Extensive documentation in the form of
Pilot studies is available. All facilities under permit.

4. Required level of operator certification and is the utility in
compliance? Minimum grade 2 recuired. In compliance
Are all T.P. data sheets completed and on file? _YES

D. STORAGE DATA
Describe or tabulate storage facilities:_See data sheets
(i.e.- example)
|Reservoir No.| Type

Capacity | Zone | Comments

| |
[Devore |Steel ] 2.0 MG | 14 1 See Data Sheet ]
|[Mever's Cyn [Stee]l | 0.21 MG | 14 1 " " " |
lcajon |Steel | 5.0 MG [ 13 { " " " 1
{Palm Ave, 1 |Steel [ 0.33 MG | 12 i " " " i
[Palm Ave. 2 |Steel | 5.0 MG | 12 l "o " i
|College |Steel | 2.58 MG | 12 . " " 1
[Devil cyn [Concrete | 0.22 MG |WTPCWLi| * " " 1
|Sycamore 1 |Steel | 2.5 MG 1 1) 1 " " o 1
|Sycamore 2 |Steel ] 0.45 MG | 11 1 " " " I
Mounta Conecrete { 0.22 MG | 10 1 " " " {
|Mountain 2 |Steel) L 2.0 M¢ | 10 { n " " 1
|Ridgeview |Steel 1. 0.33 MG | 9 1 " " b 1
|Daley |Concrete | 1,25 MG | 8 ] " " " |
Ing;; Cyn 1 [Stee] | 0.08 MG | 8 ] " " " |
ouaril cyn 2 |Steel | 0,08 MG | 8 i " b b |
iDel Rosa 1} |Steel | 0.46 MG | 7 | " " " L
|Del Rosa 2 |Steel ] 0,19 MG | 7 ] " " " 1

PAGE 3
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‘city of San Bernardino 8 Survey .
D. STORAGE DATA (conti )

eservoir No. e capacit Zone Comments |
- [Del Rosa 3 [Steel | 3.oMe | 7 ] __n " " I
Shand Steel | 0.005 MG | 6 [ " "
|Newmark 2.,3,41Concrete [21.9 MG | 5 | " " " ] v
ect oncrete | 8.0 MG 1.5 ] u " - | S
erris oncrete |10.0 MG | 4 | w " l ¢
tle C crete .0 MG 1 | " " u ]
Waterma v Concrete 0. G [ | " " " |
e ce 1 |Steel ] 1.25 MG | 2 ] nw n b ]
|Terrace 2 |Steel | 1.32 M6 | 2 i " " " |
|Terrace Elev. |Steel | 0.10 MG | 3 | " " "
[Mallory |Steel | 0.169 MG | M | " " " I
|[No. E St. [Concrete | 0.122 MG [W23&25]| " " "2 |
[27th& Acacia |Concrete | 0.247 MG | 27th | " " "2 |
[Perris Pl. [Concrete | 0.407 MG :P3.,4.5] " " " 2 ]
[anti) P1. |Concrete | 0.258 MG |P4,5,6] " " " 2 I
|Lvynwood Pl. |Concrete | 0.223 MG [Iyn W_| w__u n 2 il
|Gilbext P1. |Concrete | 0.108 MG {Gilb W| u " u_ 2 |
|7th St. Pl. IConcrete | 0.10) MG [7th W | " " w2 |
117th & SierrajConcrete | 0.108 MG |16&17W| " " ¥ <l ]
30th & Mt. Concrete | 0.097 MG |30&31W| " " " 2 |
jioth st. Pl. i{Concrete | 0.101 MG |3 welll " " u 2 |
M & D Pl. |Concrete | 0.437 MG |1 welll w_oow " 2 |

Notes: 1 - Water Treatment.Plant Clear Well
2 =~ Receives water from well and serves as forebay for booster

Does storage capacity comply with Waterworks Standards?__ Yes

Are all data sheets completed and on file? YES (will be vervy soon)
Are PWSB coating procedures adhered to? Yes

Discussion and Appraisal:(i.e., Were reservoirs coated last vear and
are there plans for future recoatings?) Several reservoirs need to
have an evaluation of their internal coating made. The City has an
ongoing reservoir renovation prodgram.

E. DISTRIBUTION SYSTEM
l. Pressure zZones
Describe or tabulate:
(i.e,-example)

| Pressure | Pressure | Source Production| Storage |#of People]
one Name ange s wells ,p.sta,etc Capacity|Served
1l = Lower | 30 - 110 | 21.0 MGD | 2.0 MG | 1
|2 = Terrace | 40 =90 i 1.6 MGD | 2:57 MG| 1
|3 =Terr Elev| 55 = 75 { " | 0.10 MG| _ 1
14 -~ Inter | 25 = 120 { 5.0 MGD ] 10.0 MG | 1
15 = Upper | 45 - 110 ] 33.0 MGD 1 28,9 MG | 1
6 = S d 30 - 10 000 m 15000 gals| _ 1
7 = Del Rosa| 40 - 110 ] 2.5 MGDL 1 3.65 MG| |
|8 - Daley | 80 - 130 i 1.5 MGDL | _1.25 MG| |
|9 -Ridgeview] 60 = 125 l 0.7 MGD+ | _0.33 MG| L
[10= Mountain| 30 -~ 140 i 1.5 MGDL 1l _2.23 MG| [
jill=- Sycamore] 55 = 120 1 6.0 MGD | _2.95 MG| |
j12= College | 40 = 120 | 3.8 MGD 1 2.58 MG| |
13- Cajon | 60 = 140 ] 6.4 MGD ! 5.33 MG| |
PAGE 4
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“‘'city of San Bernardino . survey ‘
1 ;

.Preassure Zones

(i.e.-example) )

| Pressure | Pressure | Source Production| Storage |#of People|
- |Zone Name | Range (psi) | (wells ,p.sta,etc)| Capacity|Served ]
{14= Devore | 40 = 120 | 5.54 MGD | 2.0 MG | ]
[Mallory | 77 . 1.2 MGD | 0.17 MG | A

(Complete Waterworks Standards evaluation for systems which have
documented water outage or low pressure problems). Meets Standards

2. Mains:
Describe or tabulate: See attached pipeline summary.

3. Discuss 1eak history during past 12 months:
excellent. Lt jes u eak summa o _schedule _
aj eplacements.

4. Are distribution facilities constiucted in accordance with
Waterworks Standards?_Yes

5. Describe water main and sewer line/sewage disposal separation
practices:_City follows Waterworks Standards to the letter and also

adheres to Guidelines when necessary.

6. Does the system have low head lines and what is their program to
eliminate them?_No_ low pressure lines in the system

7. Extent of lead pipes, joints, and/or lead solder used in
distribution system and present policy: _There are 206 suspected
services which have lead loops. These will be eliminated.

8. Discussion and Appraisal:_During the surve Joe Steijska equested

a outline a lead monitori rogram. The ave routine

c ect 5-30 samples per month since January. Al esults were

below the detection level for lead.

F. TRANSMISSION FACILITIES
Describe transmission facilities:_Main transmission line from Cajon
rovided with Cogeneration facilities to generate power and reduce
pressure. All transmission lines meet Waterworks Standards.
Discussion and appraisal:_lLines are in good shape.

G. WATER QUALITY AND MONITORING
1. Bacteriological (Distribution and Sources)
Description of program:_Cit ollows an a oved Wate

Monitoring program to ensure compliance with all applicable standa-
ards and action levels. The a s periodica updated and a

copy is in the file.
Compliance and Appraisal:_This program meets all standards

2. Chemical (Sources)
Description of program:_See above.
Compliance and appraisal:_The program is exemplary

3. Other Organics
Description of program:_ AB 1803 followup program ongoing.

Compliance and Appraisal:_In_ full compliance. Program has detected
evels in 16th and 17ht st. wells which wil equire treatment.

4. Trihalomethanes

Description of program:_The citx conducts THM monitoring of their
PAGE 5
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‘city of san Bernardino survey .
anyo Cadoe alls and e _Creek We esults are

cgnsistegt;z below the MCL.
Compliance and appraisal:_ongoing THM Monitoring will continue but

- modification of the program will be necessary when the Newmark and

Waterman Treatment systems are placed in service. PWSB will advise

e

5. Additional Monitoring
Description of Program: (Physical quality of distribution systen, ¢
corrosion, lead monitoring, etc.)_See above.
Compliance and appraisal:_In full complgance.

6. Is an approved water quality monitoring plan on file? (i.e.,
Briefly summarize plan and needed additions)_Yes! This plan serves
as_an example of an acceptable Water Quality Monitoring Plan,

H. OPERATION AND MAINTENANCE
1. Personnel and Planning

Are system improvements made in accordance with the Waterworks
Standards? (WWS)Yes
Has a master plan for the system been developed?_Yes Date:_1981
(1.e. obtain copy for PWSB)
Does the utility have up~-to-date distribution system maps?_Yes
(i.e. obtain copy for PWSB)
Is up-to-date copy of system schematic on file:_Yes

List or tabulate certified personnel:_City has_a sunerous list of
certified personnel. Thev have also initiated a program for train-
ing numerous water treatment personnel area-wide,

2, Cross-Connection Control Program
(See attached survey form)
Name of cross-connection control inspector(s):_Kevin Fisher runs
the program and the CIty has several cualified testers.
Discussion and appraisal:Program is effective and complies

with the new standards. Acceleration of the reevaluation portion
of the program may be needed.

3, Complaints
Discuss complaint program There are ve;x few complaints in this

stem. Consis and wate alit es

Discussion and appraisal:_Ve ew com ts and those received
are responded to promptlv.

4. Emergency Response
a) Is up~to-date emergency notification plan on file:__ Yes _

b) Notification of PWSB of significant system problems: (i.e.

outage, contamination, significant rise, etc.):_Yes

c) Emergency response plan:_Comprehensjve Plan formulated and on
file. This plan is updated annu allv.

da) Discussion and appraisal: e_eme esponse n

- “"lu “o eing tested “unde e" ur the 980 e and

&
«£

weaknesses detected were corrected.
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"city of San Bernardino QB Survey '
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5. Main Disinfection gram
Describe main disinfection program:(i.e. method, contact time
chlo e resjidua actj tests ecords ollow WWA Standards

Does the main disinfection program comply with AWWA specifications?
Yes
Discussion and appraisal:_Meets all Standards

6. Valve Maintenance Program |

Describe program: _New program ated this vear to excersize a
\\ Valves in syste New mechanica operated truck mounted device -
Humanoid operators not ovided so_thev wi e_su ied om
g*" existing, indigenocus city forces).

Is number and location of valves satisfactory?(i.e. mainline, ARVR,
blowoff valves, etc.) YES
Discussion and appraisal:_(jl.e., Are valves recorded on maps avail-

able to field crews? 2re a valves located with valve covers

raised to grade?)Yes,
7. Flushing

Describe flushing program:(i.e. dead ends ecords, etc)

Routine system ushin erformed and records kept. (Kathy Rhodes).

Approx. No.of dead ends:_>50 % equipped with flushing valves:100

Discussion and appraisal:_All hydrants are flushed annually and
select valves arxe excersized on a monthly basis.

I. OVERALL SYSTEM APPRAISAL This system has suffered extensive loss of
critical production facilities and has been able to obtain funding to
provide required treatment facilities. It is very well operated and
maintained, however, additional VOA removal facilities are needed and

and surface water pretreatment facilities must be provided in a timelvy
manner.

J. APPENDIX
Deficiency list (see letter)
Cross-Connection Control Survey Attached

Optional attachments
system schematic

Data sheets(Under Preparation)
Annual report
Log of source sampling data
Bacteriological Summary

Updated Emergency Notification Plan
Summary of water quality monitoring plan

Report prepared by

Lidbaw, C Aoy 5-1-88

Signature yte
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state of California
Department of Health Services

BACTERIOLOGICAL ANALYSES SUMMARY

E

System Name: City of San Be ardino Municipal W.D, No.36-039

Analyses performed by: Lca aborato L S ernardino
MONTH |# SAMPLES|# PORTIONS|%¥ PORTIONS| THREE OR MORE

AND YEAR | TESTED | CONFIRMED ICONFIRMED | TUBES CONFIRMED
| PERCENT | NUMBER

| |
| !
] ] ] ]
| JANUARY [ 144 | 2 [ 0.278 | 0 | o |
1 | ] ] | ] ]
| FEBRUARY | 164 | 0 | 0 | 0 | o I
l | | I l ! !
| MARCH | 147 | 1 | 0.136 | 0 I o I
l | 1 : l | | |
| APRIL | 145 | 1 | 0.138 | 0 | o |
| | | l | l |
| MAY | 131 | 14 | 2.137 | 3 | 2.29 |
1 | | ! | N |
| JUNE I 144 | 1 | 0.139 | 0 I o |
] | l | | | |
| JULY [ 144 | 1 | 0.139 | 0 | o |
l L | | l 1 N
| AUGUST | 145 | 6 | 0.827 | 1 | 0.869 |
l | | I l 1 L
| SEPTEMBER | 144 | 0 | 0 | 0 i o |
1 ! | | l 1 !
| OCTOBER I 127 | 2 [ 0.315 | 0 ) |
1 | | B 1 1 !
| NOVEMBER | 147 | 0 | 0 [ 0 I o |
| ! N l [ 1 l
| DECEMBER | 156 | 3 | 0.385 | 0 | o |
1 | | | ! 1 l
% 1,738 g 31 | 0.357 | 4 | 0.23 |
i I l

| TOTAL
] |

COMMENTS: Every active well is sampled weekly as is the Devil Cyn
WIP. All zones are sampled every week.
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INTRODUCTION

The San Bernardino Bunker Hill basin contains 5 million acre-feet of groundwater

which serves as the primary source of domestic water for 600,000 residents of
the cities of San Bernardino, Riverside, Loma Linda, Grand Terrace, Redlands,
Highland, Yucaipa, and much of the unincorporated areas within the boundaries

of the San Bernardino Valley Municipal Water District.

Groundwater contamination in the northern San Bernardino area was first
detected in 1880 by the Department of Health Services, Office of Drinking Water
(DHS-ODW). Eight San Bernardino Municipal Water Department - (SBMWD)

. production wells were found to contain levels of Trichloroethylene (TCE) and
Tetrachloroethylene (PCE) exceeding the state drinking water action levels (5.0
ug/! for each). Four of these wells were in the Newmark well field located in
north San Bernardino, and the other four were in the Waterman well fleld two
miles downgradient. As a consequence of the contamination, ~pumplng was
discontinued at both well fields resuilting in a loss of approximately 25 percent
(23 million galions per day [mgd]) of the SBMWD's supply. A more extensive
groundwater sampling program was initiated by the Regional Water Quality Control
Board (RWQCRB), Santa Ana Region, and the DHS-ODW to closely monltér groundwa-
ter quality in the San Bernardino area. This program discovered TCE and PCE
in eight additional wells In quantities high enough to necessitate eventual.
shutdown and/or severely limited operation. The pattern of groundwater
contamination suggested relatively rapid southward (downgradient) migration of
TCE and PCE which, 1f left” unchecked, could pose a slgnificant threat to ~
additional downgradient production wells. The City of Riverside and other
communities obtain most of their public water supply from these endangered
wells.

PRELIMINARY SITE ASSESSMENT

In September 1985, the RWQCB, Santa Ana Reglon, authorized the URS Corporation
to study the local hydrology and ascertain contaminant sources. This report,
completed In August 1986, identified several possible sources of groundwater
contamination, including the now abandoned San Bernardino Alrport.
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In No;rember 1986, tgepartment of Toxic Substances Control (DTSC) lssuqd a
Determination of Imminent and Substantial Endangerment to the heaith and safety
to the residents of san Bernardino, based upon the loss of municipal domestic
water wells and the potential threat of contamination to additional downgradient

In 1987, the County of san Bernardino Department of Heaith Services (CSBDHS)
completed a study of small quantity hazardous waste users in San Bernardlno,
Including TCE and PCE users, to quantify the amount of these contaminants used
in the area. During 1888, the zone contractor for DTSC, Ecology and Environ-
ment, Inc. (E & E), completed a preliminary assessment of the site including the

The alluvium in the San Bernardino valley varies considerably in thickness, with
maximum thickness occurring adjacent to the northeast side of the San Jacinto
fault. Within the plume area, the alluvium Increases in thickness from 400 feet_
at the Newmark wel| field near the base of the San Bernardino ho-u-nt;lns_ib at
least 1200 feet at the leading edge of the North san Bernardino/Newmark plume
near the center of the san Bernardino valley, The northern portion of the plume
 area, Just south of the San Bernardine mountalns, consists predominately of gand,
gravel and boulders with little or nor clay. The presence of the numerous clay
layers Increases from north to south from where they appear -Just north of the
Waterman Avenue well,

San Bernardino Mmountains. Once the surface water has passed the base of the
San Bernardino mountains, it flows Into natural percolation areas located
upgradient of the Newmark plume.

DESCRIPTION OF PLUME

The North San Bernardlno/Newmark groundwater plume is approximately three

3
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miles long, one mile In width, and the contaminants are generally unlfom
throughout the entire depth of the aquifer. The plume is migrating downgradient
at a rate of one to five feet per day depending on rates of natural recharge,
local pumping patterns, and the hydrologic condition of the basin.

2

ALTERNATIVE WELLHEAD TREATMENT PROCESSES

Based on the level of volatile organic contaminants (VOCs) in the groundwater,
SBMWD considered conventional air stripping, granular activated carbon (GAC),
and conventional air stripping with carbon off-gas treatment. Conventional air
stripping with off-gas treatment, where land use permitted, was determined to
be the most cost-effective alternative. The SBMWD’s study Included the
construction of a large scale pllot air stripping tower to test various tower
packing for VOC removal efficiencies and operating costs.

AIR MODELING - HEALTH RISK ASSESSMENT

The Newmark and Waterman health risk assessments combined the resuits of
computer-generated air dispersion analysis and recent toxicological information
to provide an estimate of the inhalation dose of an average individual residing
" adjacent to the proposed air stripping plants. The toxicologlcal lnformation was
used to determine whether that dose was of any slgniﬂcant concern from bath

an acute or chronic exposure standpolnt. - Y - o
The modeling efforts predicted that ambient concentratioﬁs” would™bé ‘faF below** =
those which could cause any acute toxic effects. The predicted maximum
concentrations without emission control would, however, have a small effect on
background VOC levels. in the vicinity of stripping columns. Since such low .
background levels would represent an additive smog producing agent, the

) declsion was made to Jnoorporate vapor phase carbon to comply with Alr Quality
Management District (AQMD) cross media transfer regulations.

COMMUNITY AWARENESS

In 1886, a community relations plan was implemented by the DTSC and SBMWD to
provide ongoing information to the residents of San Bernardino to encourage
public involvement In the declsion-making process of the groundwater contamina-
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tion remediation projects. This effort Included a series of public meetings w!th
jocal city officials, community meetings with residents, and periodic press releases
to update the public as the wellhead treatment projects progressed.

Officials from the RWQCB, Santa Ana Region, DOHS-ODW, DTSC, AQMD, and the City
were present at most meetings/press releases which served a dual purpose, i.e.,
provided the broad range of expertise needed to address public concerns, and
enabled regulatory officials to buy into the project.

PERMITTING REQUIREMENTS

Upon completion of  the heélth risk assessments, SBMWD obtained mitigated
declarations of negative environmental Iimpacts for the construction of three
wellhead treatment plants. The DHS~ODW and the DTSC approved the design and
operational procedures for two conventional air stripping and one single-pass
GAC plant. The RWQCB, Santa Ana Region, authorized a NPDES permit to
discharge plant start-up and testing fluids into local city storm drains. Based
on the results of the health risk assessments and project compliance with
California Environmental Quality Act (CEQA), the South Coast Alr Quality

Management District (SCAQMD) issued permits to construct and operate the air
stripping plants.

PROJECT FUNDING =~ -~ -~ = » % .

The 1985 Determination of Imminent and Substantial “Endangerment “for the™= =
residents released state superfund money for interim remedial action in the
Newmark-Waterman contamination area. The DTSC authorized the SBMWD to
construct four alr stripping towers, two of which became operational in 1888 at
the Newmark well fleld and two which came on line in July 1989 at the Waterman
site. The Newmark towers are designed to treat up 'to 8.6 mgd and the larger
Waterman-towers treat 14.4 mgd. Tower air emissions will be treated with carbon
adsorption units by the end of 1932. A DTSC-funded GAC wellhead treatment
plant at 17th and Sierra Way was completed in 1990, and is treating 6.0 mgd of
groundwater from the 16th Street and 17th Street wells which are located near
Jhe leading edge of the north San Bernardino/Newmark plume.
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RANGR@Y TCE AND PCE CONCENTRADNS
IN NORTH SAN BERNARDINO/NEWMARK
AND MUSCOY/CAMP ONO AREA SBMWD WELLS

1980 through 1992
(ug/D

Newmark #1 20.5 0.5 145.0 1.3 1.4
Newmark #2 19.5 0.1 38.9 0.1 2.0
Newmark #3 21.6 1.4 165.0 13.8 1.9
Newmark #4- 36.8 0.1 187.0 0.1 2.8
Waterman . 4.8 0.2 27.6 0.1 4.0
Leroy 10.2 0.1 57.3 0.5 4.2 -
30th . 6.7 |- 1.2 22.7 3.6 2.4
31st 6.5 0.1 25.2 0.6 4.1
27th 1.9 0.5 3.7 0.5 2.2
25th 3.2 0.5 6.2 0.5 2.7
23rd 3.9 | N.D. 4.6 N.D. . 2.0
19th #1 2.9 0.5 153 | 0.5 2.0
19th #2 8.0 0.1 8.1 N.D. 1.5
17th 4.5 0.1 4.5 0.1 2.5
16th 4.0 0.1 2.0 0.2 3.2
' TOTAL B i ) ' C 38.9

L - e - e -
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COST OF DTSC WELLHEAD TREATMENT PLANTS

IN THE NORTH SAN BERNARDING/NEWMARK
AND MUSCOY/CAMP ONO AREA SBMWD WELLS

Newmark Au' stnpp ﬁg thh off-gas m:ment .
Waterman| Air stripping with off-gas treatment I 14.4 2.8 60.00
15th Single pass GAC I so0 1.5 80.00
17th Single pass GAC | 6.0 0.955 80.00
Newwot af LosHswmen~ 0.0184 ¢
oo
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In 1990, the DTSC ap’ovod funding for the oonstructgof an 8 mgd GAC
wellhead treatment plant at the SBMWD 19th Street pumping plant to remove TCE
and PCE from three domestic water wells. The 19th Street pumping piant Is
located In west San Bernardino near the suspected leading edge of the B

Muscoy/Camp Ono plume.
USEPA SITE DESIGNATION

In March 1989, the Newmark well field was placed on the United " States
Environmental Protective Agency (USEPA's) National Priority List (NPL), thereby
allowing federal superfunu money to be spent on site remediation. The USEPA
conducted a search to identify potentially responsible_parties that contributed
to the Newmark groundwater contamination problem. In 1990, the USEPA's
Environmental Monitoring System Laboratory (EMSL) performed a review of aerial
photography of the Newmark area for 1946 through 1989 to locate evidence of
potential contamination sources. An [ntenslve analysis of historical photographs
of the Newmark plume area was performed. The imagery data analyzed was
derived from aerial photographs collected over a 44-year period (1946-1989). The
photographic analysis focused on discovery of any possible sources of solvent
contamination that could affect the public water wells of San Bernardino.

The 1946 photographs of the Newmark pldm-e area revealed a small active airfield

with many “aircraft but no visible waste disposal. The alrfield appeared to still

be actlve in the 1848 photographs. The only change noted by 1952 was the B
~ presencs of residentlal development south cf the alrfield: - The-1959 photographs '

revealed the presence of a large disposal trench near the main runway and a

light colored, liquid-filled waste pit near the hangars of the airfield. The trench

was covered by 1966 but the waste pit (later referred to as “Cat Pit") containing

a dark liquld remalned visible. The hangar area of the airfield had been fenced

and a new road bisected the area. Llttle change was noted at the hangar area

In 1968 but new development around the area was evident. By 1980 the “Cat Pit"

had been covered over and new residential development was present throughout

the area. The photos of 1986 réveal the old hangar area had been torn down

and residential development had been bullt on the site.

Eyewltness accounts confirmed that the now-closed private San Bernardino
Airport and the so-called "Cat PIt™ were once locations of extensive solvent
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disposal (URS 1986). The entire area has been described as a place where a wide
variety of solvent use, liquid waste storage, leaking, and dumping had occurred.

2.

After airport operations ceased about 1958, the site was used by five or so
businesses, including trucking companies, a crane outfit, two metal fabricators,
and a heavy machinery repair operation until about 1972, Central to the heavy
machinery repair operation was an approximately 20-foot-wide by 14-foot-deep pit
with ramps over it. The "Cat Pit" was used to drain oil and other fluids from
heavy machinery that was driven onto the ramps. TCE was used to ciean the
equipment. Drums marked TCE were seen on the property, and fluids in the pit
have been reported to have been six-feet deep at times. When the pit “became
clogged™ (1965 or 1966), the sludge was removed and hauled somewhere to the
west and dumped,

The old runways were reportedly used for night-time dumping from as many as
15 tanker trucks at a time in order to avoid a fee and a longer trip to an
approved disposal site. The trucks often belonged to cesspoo! or septic tank
disposal companies. Septic tanks and equipment were often cleaned with TCE.

CONCLUSION

Based on the findings of the field research conducted by the DTSC, RWQCB, Santa
Ana Reglon, the CSBDHS,- the USEPA EMSL, and the clitles of San Bernardino and
Redlands, five (S) major areas of contamination were identified in the Bunker Hill
basin groundwater and subséquently classified as follows: Norton Alr Force Base,
North San Bernardino/Newmark, Redlands/Crafton, Muscoy/Camp Ono and Santa
Fe.

Local water officials have requested assistance, in the form of funds, from the
USEPA and the DTSC to oonstruct additional wellhead treatment on contaminated

wells within the Muscoy/Camp Ono, North -San ~ Bernardino/Newmark, and -
Crafton/Redlands plumes. Riverside water officials fear that continued
groundwater extraction near Norton may accelerate lateral movement of VOC
contaminants In the two well-defined groundwater aquiciudes located within the
aftesian pressure zone portion of the basin, thus Jeopardizing a larger portion

of their domestic water supply (50,000 acre-feet per year).
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The success of the g‘th san Bernardino/Newmark DTSC-funded gmundwqter
contamination remediation project is due primarily to the exceptional level- of
cooperation extended between the feder"&.l, state, county, local agencies Involved
throughout the project. The SBMWD funded much of the preliminary engineering
costs including the cost to conform with CEQA for each project. SBMWD, acting
as the engineer/contractor, utilized its engineering and specialty construction
staff to provide a large portion of the engineering and all labor and equipment
required to construct the DTSC-funded wellhead treatment plants. In doing so,
the SBMWD and DTSC were able to reclaim 28 mgd (37 mgd by September 1992)
of contaminated groundwater for domestic water use.

In total, the DTSC _has funded $6.8 million for groundwater contamination

_ remediation projects in San Bernardino. All operation and maintenance costs
incurred at the DTSC-funded wellhead treatment projects are the responsibility
of the SBMWD.

The USEPA's zone contractor for the Newmérk project (URS) will compiete Phase
11 of the Remedial Investigation Feasibility Study (RI/FS) in late 1992, Monitoring
wells are currently being drilled near the suspected source to further identify
the types and concentrations of volatile organic contaminants (VOCs) In the
vadose_ 2one as well as the groundwater upgradient from the Newmark well site.
URS has drilied additional monitoring wells to delineate the vertical distribution
of contaminants within the aquifer. The Gompleted wells will be developed and °
sampled for halogenated VOCs, semi-volatile organics, pestlclde/PCBs, TPH, and

metalsplus merciry Using EPA CLP RAS and SAS methods. - — RS

Based upon the test results obtained from the monitoring wells and the plume
groundwater modeling (completion of the RI/FS), the USEPA will determine what,
If any, source control remedlation actions and/or long-term mitigation measures
are required. ’

-

A key factor In SBMWD's success fn obtaining state and fedefal funds for the

" construction of groundwater contamination remediation projects is Its abllity to
work effectively within the polltical/lnsﬂtutioha! (funding/permitting) process,
and to complete projects on time and within budget.

10
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REFERENCES

State of California Department of Toxic Substances Control - Ecology &
Environment, Inc. :

State of California Department of Health Services, Office of Drinking water
County of San Bernardino Department of Health Serv.lces

Reqinnal Water Quality Control Board, Santa Ana Region - URS Corp.
South Coast Air Quality Ma:nagen?ent District

United States Environmental! Protection Agency, Region 8 - URS Corp. -
Environmental Monitoring Systems Laboratory

United States Geological Survey,- San Diego
John Carollo Engineers -
Mclaren/Hart Environr;uental Engineering
NBS 'Lowry Engineers an-d Planners

“Fom Dodson & A;s.soc—l:ates |

San Bernardino Municipal wWater Department
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CONSULTING ENGINEERS JUN 141994
D, INO
15400 RANCHITO DRIVE, LAKE MATHEWS (PERRIS) CA 92570 (909) 780-9058\1‘11?)05(989)\ Bﬁ@%ﬂ%@m

INVOICE
June 10, 1994
Water Department
City of San Bernardino
P. 0. Box 710
San Bernardino, CA 92402
Attention: Thomas A. Valdez -

Reference: Purchase Order No. 946029